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(54) SEALANT COMPOSITION 

SoBLbTtO BE SOLVED: To obtain a sealant compsn. which has a high hardness while 
retaining the characteristics of butyl rubber and which can give a double glazing by a primary 
sealing alone by compounding butyl rubber with a crystalline polyolefin. 
SOLUTION- This comsn. is prepd. by compounding 50-98wt.% butyl rubber w.th 2-50wt.% 
crystalline polyolefin. Pref. the compsn. further contains a filler in an amt. of up to 200 pts.wt. 
based on 1 00 pts.wt. the sum of the rubber and the polyolefin. Pref. the rubber has a relat.vely 
hrih-mol-wt and is an isobutylene homopolymer, an isobutylene-isoprene coplymer. or a 
partially vulcanized butyl rubber. Pref. the polyolefin is an ethylene or propylene homopolymer or 
an ethylene-propylene copolymer and has a crystallinity of 50% or higher. Further add,t.on of 
additives, esp. zeolite as a drying agent, is pref. This compsn. is esp. suitable for seal.ng the 
edges of a double glazing. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] \ 

[Claim 1] The sealing agent constituent with which the rate of butyl system rubber and butyl 

system rubber [ as opposed to both total quantity including crystalline polyolefine ] is 

characterized by the rate of crystalline polyolefine being 2 - 50 % of the weight 50 to 98% of the 

weight. 

[Claim 2] The sealing agent constituent characterized by for the rate of 50 - 98 % of the weight 
and crystalline polyolefine being [ for the rate of butyl system rubber and the butyl system 
rubber to the total quantity of crystalline polyolefine ] 2 - 50 % of the weight, and the rates of 
the inorganic filler to a total of 100 weight sections of butyl system rubber and crystalline 
polyolefine being below the 200 weight sections including butyl system rubber, crystalline 
polyolefine, and an inorganic filler. 

[Claim 3] The sealing agent constituent of claims 1 or 2 with which crystalline polyolefine 
consists of one or more sorts of polymers chosen from polyethylene, polypropylene, or those 
denaturation objects. 

[Claim 4] The sealing agent constituent of claims 1, 2, or 3 for the edge seals of multiple glass. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Reldof the Invention] Especially this invention relates to the sealing agent constituent suitable 
for the edge seals of multiple glass. 

[Description of the Prior Art] Butyl system rubber is used as sealing agents, such as a building- 
materials application, from the field of the adhesiveness, high weatherability, and low moisture 
permeability. However, depending on a use application, since a degree of hardness is low and 
there is cold flow nature, if independent in respect of endurance over a long period of time, there 
is a problem. Moreover, since melt viscosity is high, the problem of being bad also has 
workability. In order to raise a degree of hardness, there is also the approach of mixing various 
fillers but if only addition of a filler performs high degree-ofMiardness-ization, since tensile 
strength and tear reinforcement fall depending on the case in addition to melt viscosity going up 
and spoiling workability remarkably, it is not desirable. 
[0003] 

[Problem(s) to be Solved by the Invention] When butyl system rubber is used as an edge sealant 
of multiple glass, metal spacers, such as a product made from aluminum, are usually used from 
the degree of hardness of butyl system rubber being low, and butyl system rubber is arranged as 
a sealant between a spacer and glass. Butyl system rubber carries out the seal of the field 
between a glass plate and a spacer, and has the function to maintain airtightness. However, the 
production process of the need [ of using a metal spacer ] top multiple glass is complicated, and 
development of the sealing agent which can simplify a production process more is desired. 
[0004] Many of present multiple glass like the multiple glass 1 shown in drawing^ Glass plate of 
at least two sheets 1a, By making 1b counter through the metal spacer 2, and making the one- 
stage-sealing material 3 which consists of butyl system rubber the hollow layer formed of it 
between glass plates 1a and 1b and the metal spacer 2 containing a desiccating agent intervene 
After intercepting from the open air, it is manufactured by the approach of sealing the opening 
(crevice) which consisted of the insides and spacer peripheral faces of the periphery section of 
those glass plates that have countered in the two-stage-sealing material 5 which consists of a 
room-temperature-setting mold sealing agent represented with a polysulfide system or a silicone 

[OOOoTirhe spacer made from aluminum was bent about simplification or automation of the 
production process of multiple glass, it is made a method, and productivity amelioration of making 
the method of application automate etc., as a result a cost cut, etc. have so far been considered 
and proposed also about the room-temperature-setting mold sealing agent. Moreover, the 
approach using the resin which scoured the drying agent instead of the spacer made from 
aluminum as shown in drawin g 4 as a spacer 4 has also been proposed. 

[0006] However, in the multiple glass using such a room-temperature-setting mold sealing agent, 
the class of spacer used is not asked, but care of health of long duration is needed after multiple 
glass manufacture for hardening of a sealing agent, and care-of-health termination cannot ship a 
product. Therefore, the care-of-health tooth space was provided in works, after keeping a 
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certain fixed period product, it had to ship, and time for delivery delayed, and the request of a 
user was not necessarily able to be met Moreover, in order to correspond to the need which will 
increase in the future, to avoid this since the care-of-health tooth space more than the former 
is needed and to secure the amount of supply of sufficient multiple glass, compaction of the 
above-mentioned c-are-of-health time amount is considered to be the need. 
[0007] From the point of low-cost-izing of multiple glass, the method of manufacturing multiple 
glass without using two-stage-sealing material is proposed, using as a spacer the moldings 
which consists of resin which scoured the drying agent (JP.61 -20501, B). However, maintenance 
of the configuration as multiple. glass was [ the spacer independent which degrees of hardness 
run short as a spacer, and consists of the above-mentioned resin in fact ] difficult for this resin 

for spacers. . . 

[0008] Moreover, JlS which scoured the drying agent to thermoplastics, such as the rigid resin in 
which extrusion molding is possible, for example, vinyl chloride resin etc., Multiple glass using the 
ingredient which has the hardness of the A degree of hardness (HsA) 95 as a spacer is known 
(jp 7-i7748,A). However, when the ingredient which has this hardness of HsA95 is used as the 
spacer or sealant of multiple glass, the stress concerning the seal section or the glass plate of 
multiple glass is large, and there are difficulties, like the glass crack of exfoliation of the seal 
section or multiple glass itself arises. 

[0009] The multiple glass which is satisfied only with the spacer demanded as multiple glass of 
all properties, such as a life, configuration maintenance nature, and a moldability, is not known for 
the present condition, without using two stage sealing. The purpose of this invention is especially 
as a sealant which does not need such two-stage-sealing material substantially in multiple glass 
to offer the sealing agent constituent which is a useful ingredient 
[0010] 

[Means for Solving the Problem] this invention person found out that this purpose could be 
attained by blending crystalline polyolefine, as a result of examining wholeheartedly how to 
realize high degree-of-hardness-ization of butyl system rubber by the simplest possible 
approach, maintaining the property of butyl system rubber, such as elevated-temperature 
adhesiveness, weatherability, and low moisture permeability. This invention is the following 
sealing agent constituent containing butyl system rubber and crystalline polyolefine. 
[001 1] The sealing agent constituent with which the rate of butyl system rubber and butyl 
system rubber [ as opposed to both total quantity including crystalline polyolefine ] is 
characterized by the rate of crystalline polyolefine being 2 - 50 % of the weight 50 to 98% of the 
weight. 

[0012] The sealing agent constituent characterized by for the rate of 50 - 98 % of the weight and 
crystalline polyolefine being [ for the rate of butyl system rubber and the butyl system rubber to 
the total quantity of crystalline polyolefine ] 2 - 50 % of the weight, and the rates of the 
inorganic filler to a total of 100 weight sections of butyl system rubber and crystalline polyolefine 
being below the 200 weight sections including butyl system rubber, crystalline polyolefine, and an 
inorganic filler. 
[0013] 

[Embodiment of the Invention] The butyl system rubber in this invention means the copolymers 
with a homopolymer or other monomers and those denaturation objects of an isobutylene. as a 
homopolymer — comparatively — the homopolymer of the amount of macromolecules — there 
is a homopolymer of low molecular weight comparatively. The former molecular weight is 30,000 
or more, and typical things (commercial item etc.) are usually 50,000-150,000. The latter 
molecular weight is less than 30,000, and typical things (commercial item etc.) are usually 10,000 
- 15,000. In addition, the molecular weight in here means viscosity average molecular weight 
(SUTAU DIN gar molecular weight). When using the homopolymer of an isobutylene as butyl 
system rubber in this invention, the homopolymer of the amount of macromolecules is used 
comparatively. Comparatively, the homopolymer of low molecular weight can be used, using it 
together with other butyl system rubber, and is usually used as an additive for the purpose of 
adhesion grant or plasticization (hypoviscosity-izing). In addition, the polyisobutylene in an 
example says these isobutylene homopolymers. 
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[0014] A copolymer is a polymer obtained by copolymerizing one or more sorts of an isobutylene 
and a comparatively' '< tt ' e copolymeric monomer, and has an isoprene, 1-butene t a 
divinylbenzene, p-rr»ethyl styrene, etc. as a copolymeric monomer, for example. The copolymer 
(what is usually called isobutylene isoprene rubber) obtained by copolymerizing with an isoprene 
especially as a copolymer is desirable. There is partial vulcanization isobutylene isoprene rubber 
obtained by carrying out partial vulcanization of halogenation isobutylene isoprene rubber, 
isobutylene isopren^ rubber, etc. of isobutylene isoprene rubber, such as a chlorination object 
and a bromination object, as a denaturation object. In this invention, especially desirable butyl 
system rubber is th« isobutylene homopolymer, the copolymer of the isobutylene and isoprene 
which are usually called isobutylene isoprene rubber, and partial vulcanization isobutylene 
isoprene rubber of "the amount of giant molecules comparatively. 

[0015] The crystalline polyolefine in this invention is the copolymers with a homopolymer or 
other monomers and those denaturation objects of olefins, such as ethylene and a propylene, 
and says what has crystallinity. Other structures may be included although it is desirable that 
they are syndiotactic structure and isotactic structure as for the structure of a polymer. 
Especially as an olefin, ethylene and a propylene are desirable. 

[0016] As a copolymer, there are a copolymer of two or more sorts of olefins and a copolymer of 
an olefin and other monomers, and the copolymer of ethylene, a propylene, and other monomers 
that do not check crystallinity is suitable. Moreover, as a copolymer, a block copolymer is more 
suitable than an alternating copolymer and a random copolymer. There is crystalline polyolefine 
which introduced functional groups, such as an acid-anhydride radical, a carboxyl group, and an 
epoxy group, as a denaturation object 

[0017] In this invention, especially desirable crystalline polyolefine is the polyethylene and 
polypropylene which are a substantial homopolymer. For example, low density polyethylene, 
medium density polyethylene, high density polyethylene, etc. can be used as polyethylene. 30% or 
more of the degree of crystallinity of crystalline polyolefine is desirable, and is desirable. 
[ especially 50% or more of ] For example, the value of the typical crystallinity in the usual 
crystalline polyolefine is 55 - 65% with polypropylene 75 to 90% in high density polyethylene 50 to 
60% at low density polyethylene. Although especially molecular weight is not limited, with 
polyethylene, the thing of about 100,000-400,000 is suitable in about 200,000-800,000 and 
polypropylene at number average molecular weight. 

[0018] Thus, since polyethylene and polypropylene have high crystallinity, from butyl system 
rubber, it is low moisture permeability, and as compared with a butyl system rubber independent 
case, the melt viscosity of a constituent falls and fabrication nature of what shows melt viscosity 
lower especially improves. Therefore, it becomes possible again to blend various inorganic fillers, 
and the sealing agent of a high degree of hardness is realized, and these are desirable also 
especially from a viewpoint of economical efficiency. 

[0019] In the sealing agent constituent of this invention, the rate of crystalline polyolefine to the 
total quantity of butyl system rubber and crystalline polyolefine is 2 - 50 % of the weight, and is 
5 - 40 % of the weight preferably. The rate of crystalline polyolefine is difficult for a raise in the 
degree of hardness of butyl system rubber at less than 2 % of the weight, the property of 
crystalline polyolefine serves as a subject by ** 50% of the weight, and it is hard coming to be 
discovered of the property of butyl system rubber. 

[0020] When an inorganic filler is blended, there are few rates of crystalline polyolefine to the 
total quantity of butyl system rubber and crystalline polyolefine, and they end. For example, when 
the inorganic filler more than the about 50 weight section is blended with butyl system rubber to 
a total of 100 weight sections of crystalline polyolefine, as for the rate of crystalline polyolefine 
to the total quantity of butyl system rubber and crystalline polyolefine, the target effectiveness 
is enough demonstrated at 2 - 20 % of the weight. 

[0021] The inorganic filler of an effective dose can be substantially blended with the sealing 
agent constituent of this invention containing butyl system rubber and crystalline polyolefine. An 
effective dose means more than 1 weight section to a total of 100 weight sections of butyl 
system rubber and crystalline polyolefine substantially. Since the melt viscosity of a constituent 
goes up and, as for blending too much a lot of inorganic fillers, tensile strength and tear 
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crystalline melting point of crystalline P 0 '^"^^^^ it is more desirable that there 
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^^^^ 

mixing extruder and a kneader. _ rtri _ tituent substantially, the constituent of this invention 

[0029] From it being a thermoplastic ^^^^^ mixed actuation as mentioned 
oan also be continuously fabr.cated with th %f;^J^ e ^ der as molding materials, such 
above. Moreover, a constituent can be manufactured it can consider as g 
as a pellet type, and the postforming can -Isc > b J^ d .^ ' ^^ lllnf me thod. can 
fabricating methods, such as an extrusion ™l*ng me hod a ^ ^ ^ 
be used. Moreover ^arrange J^^*^^/^^ carried out in the 
3^ multiple glass can be manufactured. In this case, by using 
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the hot constituent which came out of the making machine, a high adhesive property with a glass 
plate is acquired. Moreover, it is also applicable to a multiple glass ingredient, controlling the 
temperature fall of a constituent using equipments, such as an applicator. What can be heated as 
this equipment is desirable. lL . : 

[0030] As physical properties of the sealing agent constituent of this invention used tor the final 
sealing application, it is JIS. It is desirable that the steam transmission coefficient by K7149 is 
below 7.0x10-8 [cm3 and cm/(cm2 and sec-cmHg)] especially below 4.0x10-7 [cm3 and cm/ 
(cm2 and sec-cmHg)]. Moreover, JIS in 25 degrees C As for especially A degree of hardness 
(HsA), it is [ five or more ] more desirable than the field of the configuration maintenance nature 
of multiple glass that it is 20 or more. Moreover, since not much too hard some have a possibility 
that the stress concerning the seal section and the glass plate of multiple glass may become 
large, as for the upper limit of a degree of hardness, about 90 are desirable. 

[0031] Especially the sealing agent constituent of this invention is excellent especially as a thing 
for carrying out the seal of the edge of multiple glass. It is desirable that it is multiple glass of 
the structure of holding between glass plates with the hardness of a sealant as mentioned above, 
not using hard spacers, such as metal, as this multiple glass. From the loadings of crystalline 
polyolefine or an inorganic filler being changed and it being able to make with the sealant of 
suitable hardness, the sealing agent constituent of this invention is suitable as a sealing agent 
constituent for the multiple glass of the structure where this spacer is not used. JIS in 25 
degrees C of the sealing agent constituent of this invention used for this application As for A 
degree of hardness (HsA), it is desirable that it is especially 40-90. 

[0032] Drawin g 1 is the configuration sectional view showing one example of the multiple glass of 
the above-mentioned structure, and multiple glass 1 is held by only the sealant 2 which consists 
the glass plates 1a and 1b of two sheets of a sealing agent constituent of this invention at 
predetermined interval. In addition, it points out that the above semantics of "being based only 
on a sealant 2" otherwise makes unnecessary the spacer made from a two-stage-sealing 
material metallurgy group etc., and priming applied if needed is not excepted. 
[0033] The above-mentioned multiple glass applies the adhesives which dissolved in the solvent 
to the glass side where a spacer contacts if needed, and is air-dried. As shown in drawing_2 . it 
is predetermined spacing (for example, 6mm) about the glass plates 1a and 1b of two sheets. It 
holds to 1 2mm. next melting of the sealing agent constituent of said this invention is carried out 
at the temperature of 1 50-200 degrees C using an extrusion-molding machine, and it is formed 
by making it intervene between the glass plates of two sheets, and cooling, extruding from a die 
with a suitable tip configuration. The approach of this double stratification is an example, and the 
manufacture approach of multiple glass itself is not limited to the above-mentioned approach, for 
example, it fabricates the sealant of a request configuration beforehand from said sealing agent 
constituent, with the glass plate of two sheets, it may carry out thermocompression bonding of 
this, and may form it. 

[0034] Like heat reflective glass and low reflection factor glass, the glass plates used tor the 
configuration of multiple glass are glass plates, such as an aperture currently used widely and a 
door, tempered glass, a glass laminate, metal wired glass, heat absorbing glass, the glass plate 
that coated the inside with a metal or other inorganic substances thinly, the acrylic resin plate 
called organic glass, a polycarbonate plate, etc., and are not usually further limited especially to 
building materials, a car, etc. 

[0035] Moreover, multiple glass may consist of glass plates of two sheets, and may consist of 
three sheets or a glass plate beyond it. 

[0036] The sealing agent constituent of this invention is not limited to the sealing agent for the 
multiple glass of the structure shown in above-mentioned drawing 1 . For example, in the 
multiple glass of the structure which carried out the seal of the edge combining the spacer and 
sealant of an ingredient (for example, metal and the product made of hard synthetic resin) harder 
than a sealant, the sealing agent constituent of this invention can be used as an ingredient of a 
sealant. Moreover, the sealing agent constituent of this invention can be used as sealing agents, 
such as building-materials applications other than multiple glass. 
[0037] 
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[Example] Next, although an example is given and this invention is explained still more 
concretely, this invention is not limited to these. The following examples 1-6 and Example 12 are 
examples, and Examples 7-11 are examples of a comparison. 

[0038] [Example 1] It is Mooney viscosity 47 as butyl system rubber. The high density 
polyethylene (HDPE) which is a melt index 20, 130 degrees C of crystalline melting points, and 
about 80% of crystallinity as crystalline polyolefine was used using the isobutylene isoprene 
rubber which is ML(1+8) 100degree C. 

[0039] Melting mixing was performed for isobutylene isoprene rubber, and HDPE for 30 minutes 
by 160 degrees C and 20rpm using the lab PURASUTO mill. About a degree of hardness (HsA), it 
is JIS. It measured according to K6301. Melt viscosity measured by the KYAPI log rough at 160 
degrees C, and showed the value of shear-rate 91 sec-1 . About the steam transmission 
coefficient, the water vapor pressure of 20mmHg extent was poured on one side of a thin film at 
60 degrees C, another side was made into the vacuum, and it asked from the rate of the steam 
which penetrates a thin film. About the adhesiveness (elevated-temperature tuck) in 160 
degrees C, the case where required enough tucks were discovered was made into O, the case 
where a tuck was inadequate was made into x, and the case of the middle was made into **. 
[0040] It evaluated using an above-mentioned ingredient and an above-mentioned approach 
about the constituent which consists of 70 % of the weight of isobutylene isoprene rubber, and 
30 % of the weight of HDPE(s). A result is shown in Table 1. In addition, in Table 1, 2, and 3, the 
numeric value of a presentation of an ingredient expresses weight %, and melt viscosity is 104. 
Making a poise into a unit, a steam transmission coefficient makes a unit 10-9cm3 and cm/(cm2 
and sec-cmHg). 

[0041] [Example 2] It was similarly estimated as Example 1 using the same ingredient and same 
approach as Example 1 about the constituent which consists of 80 % of the weight of isobutylene 
isoprene rubber, and 20 % of the weight of HDPE(s). A result is shown in Table 1. 
[0042] [Example 3] It examined by the same approach as Example 1 further using the same 
isobutylene isoprene rubber and same HDPE as Example 1, using talc and HAF mold carbon 
black as an inorganic filler. The evaluation result about the constituent which consists of 47.5 % 
of the weight of isobutylene isoprene rubber, 2.5 % of the weight of HDPE(s), 30 % of the weight 
of talc, and 20 % of the weight of carbon black is shown in Table 2. 

[0043]' [Example 4] The result similarly estimated as Example 3 is shown in Table 2 about the 
constituent which consists of 45 % of the weight of isobutylene isoprene rubber and 5 % of the 
weight of HDPE(s) using the same ingredient as Example 3, 30 % of the weight of talc, and 20 % 
of the weight of carbon black. 

[0044] [Example 5] It is Mooney viscosity 45 as butyl system rubber. The result similarly 
estimated as Example 1 is shown in Table 3 using the HDPE same as crystalline polyolefine as 
Example 1 using the partial bridge formation isobutylene isoprene rubber which is ML(1+3) . . 
121 degree C about the constituent which consists of 80 % of the weight of partial bridge 
formation isobutylene isoprene rubber, and 20 % of the weight of HDPE(s). 

[0045] [Example 6] Use the same partial bridge formation isobutylene isoprene rubber and same 
HDPE as Example 5. and the polyisobutylene (henceforth PIB-A) of viscosity average molecular 
weight 12000, and they are 67.5 % of the weight of partial bridge formation isobutylene isoprene 
rubber, 22.5 % of the weight of HDPE(s), and PIB-A. About the constituent which consists of 10 
% of the weight, the result similarly estimated as Example 1 is shown in Table 3. 
[0046] [Example 7] The result similarly estimated as Example 1 about the same HDPE 
independent as what was used for Example 1 is shown in Table 1. In addition, about the degree 
of hardness, only this example was measured by HsD. 

[0047] [Example 8] The result of having evaluated the constituent which consists of 40 % of the 
weight of isobutylene isoprene rubber and 60 % of the weight of HDPE(s) is shown in Table .1 
using the same ingredient and same approach as Example 1. 

[0048] [Example 9] The result similarly estimated as Example 1 about the same isobutylene- 
isoprene-rubber independent as what was used for Example 1 is shown in Table 1. 
[0049] [Example 10] The result similarly estimated as Example 3 is shown in Table 2 about the 
constituent which consists of 50 % of the weight of isobutylene isoprene rubber and 30 % of the 
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weight of talc using the same ingredient as Example 3, and 20 % of the weight of carbon black. 
[0050] [Example 1 1] The result similarly estimated as Example 3 is shown in Table 2 about the 
constituent which consists of 45 % of the weight of isobutylene isoprene rubber and 35 % of th< 
weight of talc using the same ingredient as Example 3. and 20 % of the weight of carbon black. 
[0051] [Example 12] They are 67.5 % of the weight (henceforth PIB-B) of polyisobutylenes of 
viscosity average molecular weight 72000, and PIB-A as butyl system rubber. About the 
constituent which consists of the 22.5 % of the weight of the same HDPE(s) as 10 % of the 
weight and Example 1. the result similarly estimated as Example 1 is shown in Table 4. 
[0052] 
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[Effect of the Invention] Adding little polyethylene has also realized high degree-of-hardness- 
ization by adding an inorganic filler, as a high degree of hardness is formed, without spoiling the 
steam permeability and the tuck which are the property of isobutylene isoprene rubber by adding 
polyethylene as shown in Table 1, and shown in Table 2. Furthermore, as shown in Table 3, 
partial bridge formation isobutylene isoprene rubber can be used instead of isobutylene isoprene 
rubber, and a polyisobutylene can also be blended. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1/1 ^-V 



1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. ( 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fPrawing 1] The sectional view showing an example of the configuration of multiple glass. 
fPrawing 2] The sectional view showing the configuration of multiple glass before double- 
stratifying. . . 
fPrawing 3] The sectional view showing an example of the configuration of multiple glass. 
fPrawing 4] The sectional view showing an example of the configuration of multiple glass. 
[Pescription of Notations] 
1a, 1b: Glass plate, 
1: Multiple glass, 
2: Spacer. 



[Translation done.] 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT OR DRAWING 

jX^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

(jE^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




